Based on the examination of'45 dead and 5 moribund female mice during a 2-year period, we are able to describe a new disease entity: ileus of the small intestine in lactating mice caused by a paresis of' peristalsis. Diarrhoea was not observed and innammation and infectious agents were not found. Females were affected during the 2nd week of their first lactation. The condition may have a mortality rate as high as 40%. It is assumed that exhaustion (calcium, glucose, etc.) is the cause of this condition. Consequentl}', the development of' a dietary supplement or of'a special diet for lactating mice may prove beneficial in preventing this disease. Endogenic (Clostridia) or exogenic toxic components may also playa role.
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Paresis of peristalsis and ileus lead to death in lactating mice*
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During post-mortem examinations of breeding female mice which died spontaneously during lactation, we noticed unusual changes in the digestive tract not described for any known infectious agent. Between October 1982 and October 1984, we examined a total of 50 mice with this syndrome and our results have led us to discover a new disease which we refer to as paresis (partial paralysis) of peristalsis and ileus in lactating mice.
Material and methods 50 affected lactating mice were examined.
All of them were kept in the Institute as either breeding females or as experimental animals for mutagenicity testing (Fahrig, 1981 
Results
Of 50 affected females, 45 were presented dead for necropsy and 5 were alive, but moribund.
Figs 1 to 3 illustrate normal and affected digestive tracts.
Clinical signs
Enlarged abdomen, apathy, no defaecation, no milk yield (the young are hungry and cold) and spontaneous death were observed.
Necropsy
The mammary glands had long nipples but no milk. The lungs showed varying degrees of generalized emphysema.
The stomach was slightly dilated and filled with a watery fluid. In the small intestine the proximal part showed a distinct distension with thin watery contents which gradually became thicker along the length of the proximal small intestine until it became a hard conical 'plug' leading to impaction and ileus. The distal part of the small intestine was either empty or contained 'faecal' pellets which are totally misplaced in that part of the intestine. fn the caecum the tail contained hard material whereas the body was nearly empty or slightly filled with thin contents. The large intestine was either empty or filled with a few faecal pellets and occasionally with mucous material.
6 females showed atypical findings: 2 cases had a limited distension of the intestine (few centimetres); 2 cases had impaction with a 'plug' but no obvious dilatation; I case had a subnormal filling of the stomach and 1 case had an occlusion of the large, rather than small, intestine. The digestive tract of a mouse which died as a result of the disease. Note the slightly distended stomach and the distinct distension of the proximal part of the small intestine. In the distal part there is a segment with a hard plug-like content (noted by forceps impressions). The content in the 'tail' of the caecum has a similar (hard) consistency. The distal part of the small intestine and the large intestine are empty. Fig. 3 . Schematic drawings of the digestive tracts in healthy (a) and affected (b) mice respectively. The degree of distension of certain parts can be scen and the compactness of gut contents is indicated by the darkness of the pattern.
Histology
In 2 cases there was no inflammation in any part of the digestive tract, and with the exception of lung emphysema, no changes in heart, liver, spleen and kidneys.
In 1 case there was oedema of the submucosa of the ileum and some necrosis of Peyer's patches.
Bacteriology
The organs were sterile and no pathogenic microbes were detected in the intestine.
Strain distribution
The distribution of the syndrome amongst the various strains reflected the number kept in the Institute rather than any strain specificity. (C57BU 6J (20); DBA (10); C57BUKS (9); AKR (3);
T-strain (2); Dwarf (2); C57BU"1 (I); not known (3)). Information on parity, litter size and day of death after parturition is given in Table 1 . Number born 6·96 ± [·95 29 (5-11) Discussion The syndrome described here seems not to be strain-specific and is characterized by a paralysis of peristalsis, mainly in the proximal small intestine. Impairment of gut motility appears to be the primary cause and occlusion of the intestine (ileus) is the most likely consequence.
The slightly enlarged stomach with a watery content may be the result of enhanced water intake.
Previous failure to recognize this syndrome by researchers is probably due to its misinterpretation as a post-mortem change. In his lecture, Niissel (1980) was the first to describe a high mortality in lactating mice and he considered it was due to Clostridium perfringens enterotoxemia.
He was most probably confronted with the same syndrome described here together with a high bacterial load of C/. perfril/gens, and the toxins of this ubiquitous micro-organism may have aggravated the symptoms. However, in contrast to his observation of diarrhoea in the affected females and/or their young, we made no such observations.
Kunstyf
The syndrome does not seem to be identical with either the 'obturation ileus' or the 'paralytical ileus' described by Giittner & Karasek (1979) . However, it may be a combination of both, i.e. a mechanical occlu.sion by a plug-like impaction of the intestine (obturation ileus) together with a partial paralysis (paralytical ileus), the latter seeming to be a precondition for the former. Organ changes in the liver, spleen and lymph nodes accompanying both forms of paresis (Giittner & Karasek, 1979) were not found in the present study. A recent published handbook on the pathology of laboratory animals (McClure, Chapman, Hooper, Smith & Fletcher, 1978) does not mention any similar condition.
Although in some strains of mice (Niissel, 1980) and in some experiments with mutagenicity testing (Fahrig, 1983) , the number of affected females reached 30-40%, the syndrome seems to be sporadic having no obvious epidemiology.
In cases of high mortality other complicating factors were most probably involved and in agreement with Niissel (1980) , the syndrome has never been observed in males.
It is noticeable that an overwhelming proportion of females were affected during their first lactation (Table I ) and this finding coincides with those of Niissel (1980) and Rapp, Kluge & Burow (1984) . In a study using 47 000 breeding mice the latter researchers observed a significantly higher mortality during the first lactation -partly associated with Citrobacter induced colitis (Deerberg, 1984) . At this stage the primiparous mouse is lactating after parturition, often simultaneously pregnant for a second time, and yet not fully grown. We attribute the disease to the failure to adapt to this physiological overload, in other words the disorder is due to 'exhaustion'. Similar health complications are well known in high-producing female farm animals. Our hypothesis is additionally supported by the lack of any inflammation or recovering any infectious agent.
Exhaustion of the animals may well be linked to calcium and its role in muscle contraction (Goldenberg & Meurer, 1983; Grover & Daniel, 1985) . Thus, an imbalance or severe exhaustion of calcium reserves or other electrolytes, as well as glucose and/or vitamin E, may reduce muscle tone. Subsequent paralysis of peristalsis will ultimately result in impaction and death. It was possible to bleed and examine the serum of 2 female mice with this syndrome. In addition to a high sodium level, reduced levels of calcium and glucose were found. It was not clear, however, if these changes could be related to the syndrome or to terminal (agonal) exhaustion. It is, likewise, unclear why the intestine is the single target organ. Shirley (1984) reported the increased nutritional requirements of lactating rats compared with pregnant rats and such requirements may well hold for mice too. Non-breeding and breeding mice are usually fed 2 different kinds of standard diet. The development of a third supplemented or enriched diet for lactating breeding mice might possibly prevent the syndrome described.
Interestingly, we have observed similar changes in 3 non-lactating females which had been given a carcinogenic compound, a polycyclic carbohydrate 2-acetylaminofluorene (Fahrig, 1984) , which directly impairs peristalsis. This finding suggests that a pathologic condition similar to the syndrome described can be induced by toxic substances.
